Characterization of hepatic iron overload following dietary administration of dicyclopentadienyl iron (Ferrocene) to mice: cellular, biochemical, and molecular aspects.
A unique organic form of iron (dicyclopentadienyl iron; ferrocene) has been used to further elucidate specific hepatic histopathologic, biochemical, and molecular parameters associated with dietary iron overload. Male C57BL/6Ibg mice fed a diet containing 0.04-0.2% w/w ferrocene for 115 days displayed severe hepatic siderosis of hepatocytes accompanied by a 15-fold induction of nonheme iron content compared to control mice receiving a diet with normal amounts of iron. The ferrocene treatment led to significant increases in hepatocellular necrosis as measured by plasma alanine aminotransferase activity. Histological assessment of hepatic fibrosis revealed mild increases in collagen deposition localized with accumulations of hemosiderin primarily in centrilobular hepatocytes. Hepatic fibrosis was confirmed by measurement of hepatic hydroxyproline content that was increased 4-fold in ferrocene-fed animals compared to control animals not ingesting ferrocene. Hepatic siderosis was accompanied by significant increases in hepatic malondialdehyde content suggesting the ferrocene-induced iron burden initiated lipid peroxidation in vivo. Expression of the heavy-chain isoform of ferritin mRNA and protein measured in liver after ferrocene feeding was increased approximately 8- and 2-fold, respectively, compared to the appropriate controls. These results, using an organic form of iron fed to genetically well-characterized inbred mice, provide new additional insight into the specific molecular and biochemical events that occur in association with histopathologic changes initiated by iron-induced liver injury. These data support the hypothesis that peroxidation of cellular membrane lipids is an important mechanism involved in the toxicity of excess hepatic iron and possibly the initiation of liver fibrogenesis. The results presented here also provide novel in vivo evidence documenting the cellular modulation of ferritin in response to the toxic effects of hepatic iron overloading and iron-mediated oxidative stress.